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The objective of the present paper is to address the question whether the less developed states, namely; Kedah, 
Kelantan, Pahang, Perlis, Sabah, Sarawak and Terengganu are catching-up with the more richer state of Selangor, 
using the generalized one-step error-correction model for the period 1970-2013. We tested convergence on real GDP 
and per capita real GDP for the states involved and the results suggest that the less developed states has been 
converging to the state of Selangor for the period under study. In this study, we also determine the time required for 
the less developed states to converge to the level of economic development of Selangor. In terms of real GDP, the 
less developed states will take longer to converge to the state of Selangor, however, in terms of per capita real GDP, 
the less developed states can converge at a faster rate to the level of economic development of Selangor if these 
states can grow more than double than the growth in Selangor. In this respect, the state government has an important 
role to play in enhancing growth by continuously providing stable economic environment for investment and other 
productive economic activities. This will ensure full convergence can take place at a faster rate in the future.      
 






One of the important issues in the economic agenda of many countries is equitable and sustains economic growth. 
Despite different countries having different perceptions of what equitable is and how best to achieve it, there is a 
general consensus that extreme inequality of income, wealth or opportunity is unfair and those efforts should be 
made to raise the income of the poorest members of the society. Accordingly, to achieve both development and 
equity at the same time, policies and strategies are continuously being formulated and implemented across the globe. 
In Malaysia, regional income disparity has been a never ending story. For the last forty years narrowing the regional 
income gap has been a daunting task faced by the Malaysian government.  
 
Malaysia comprises of a federation of thirteen states and three Federal Territories. The thirteen states in the 
Federation are Perlis, Kedah, Kelantan, Terengganu, Penang, Perak, Pahang, Selangor, Negeri Sembilan, Melaka, 
Johor, Sabah and Sarawak while the Federal Territories are Kuala Lumpur and Putrajaya in West Malaysia and 
Labuan in East Malaysia. These states can be categorized into two, namely; the more developed states and the less 
developed states. The more developed states are Johor, Melaka, Negeri Sembilan, Perak, Penang and Selangor; 
while the less developed states comprises of Kedah, Kelantan, Pahang, Perlis, Sabah, Sarawak and Terengganu. The 
Federal Territory of Kuala Lumpur and Putrajaya are categorized as more developed states, while the Federal 
Territory of Labuan is classified as less developed states.  
In this respect, to get a clear picture on the rationale of the segregation between developed and less developing 
states, Arief (1982) employs the “taxonomic” approach by using a composite multi-dimensional index of socio-
economic indicators and able to ranked the states according to “highly developed”, “medium” and “low”. The result 
implies that regional disparity do not benefit the population by depriving better socio-economic conditions. 
Sundaram and Hui (2014) show that less developed states have higher unemployment rates and lower wages than the 
developed states. Therefore, poor states are most likely to have more inequality and social problems since fewer 
people participate in the earning process. The existence of disparities for example in per capita income does not only 
indicate that there are states where the average household is less wealthy and has fewer resources to spend on 
consumption, but more than that, income disparities are also go hand-in-hand with social disparities.  
To correct these imbalances is important because according to Hill (2002), regional economic disparities hamper 
economic growth and that countries with a relatively even spatial distribution of income are likely to grow faster. 
Further effort to correct the disparity, according to Taylor and Ward (1994), has been the aim of Malaysian regional 
planning during the 1970s and 1980s by speeding industrialization and its benefits throughout the country. 
Recognizing the importance of achieving regional equality in Malaysia the government has instituted several 
policies and strategies since independence to close the gap between the states in Malaysia. These policies and 
strategies are reported and documented in nine volumes of the Five-Year Malaysia Plans. Accordingly, Malaysia 
envisaged bringing the low-income states to the general income level by 1985, so that economic development will 
yield the fullest possible human benefits (First Malaysia Plan, 1965). However, it was only during the Second 
Malaysia Plan 1971-1975 (Government of Malaysia, 1971), the government established the State Planning Units to 
enable the individual states to identify and formulate projects and to coordinate development activities at their State 
level (Tengku-Hadi, 1996). 
The Second Malaysia Plan (1971-1975) and Third Malaysia Plan (1976-1980) was to reduce economic disparities 
between states through tapping unexploited economic resources, encouraging out-migration from the poorer parts of 
the country, and also through improving the infrastructure and social services in the lagging states and by expanding 
agricultural productivity, establishing new growth centres, promoting industrial development, and locating greater 
variety of government offices in poorer states.  
The Fourth Malaysia Plan (1981-1985) and Fifth Malaysia Plan (1986-1990) were designed to further narrow the 
regional disparity by affecting a shift in the pattern of investment and channeling development efforts to the less 
developed states of Kedah, Perlis, Kelantan and Terengganu; and ensure greater opportunities for the economic and 
social advancement of people in different parts of the country. 
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During the 1990s, the efforts specified in the Sixth Malaysia Plan (1991-1995) and Seventh Malaysia Plan (1996-
2000) were directed at diversifying the economic base of the lesser-developed states and expanding their social 
economic and physical infrastructures with the view of enhancing development and increasing their attractiveness to 
the private sector. By diversifying the economic base of less-developed states from agriculture to manufacturing and 
services activities will be able to enhance the growth potential of these states. 
Further efforts to balanced regional development between states were given emphasis in the Eighth Malaysia Plan 
(2001-2005) and Ninth Malaysia Plan (2006-2010). The Mid-Term Review of the Eighth Malaysia Plan reaffirms 
the importance of achieving equity by acknowledging that efforts to narrow the disparities and inequities among and 
within ethnic groups and regions will foster the spirit of patriotism and provide the basis to foster national unity. 
Some of the main thrusts for achieving balanced regional development in the Ninth Malaysia Plan are: i) 
accelerating development in lesser developed states; ii) improving the quality of life of the population in rural and 
urban areas; iii) establishing new regional development authorities in Sabah and Sarawak; iv) developing growth 
centers and growth corridors; and v) promotes ASEAN sub-regional cooperation in the form of growth triangles.  
The nine volumes of the Five-Year Malaysia Plans reflect the sincerity of the Malaysian government in 
eradicating if not elevating the problem of regional or states imbalances. Accordingly, in their quest to achieve both 
development and equity at the same time, policies and strategies are continuously being formulated and implemented 
across the states. However, it seems that for the past four decades, regional development planning has limited 
success in narrowing regional income gap between states and regions in Malaysia.  
Aslam and Hassan (2003) assert that the government effort to promote development through the various programs 
in the less developed regions has failed. Mohit (2009) found that the regional disparities in income and employment 
in Malaysia was due to unequal economic growth among the states. The unfair treatment of the Malaysian 
government relative to the less developed states leads to the unequal growth among the states (see also Sundaram 
and Hui, 2014). Mohit (2009: 42) concludes that the “federal government development expenditure and private 
investments in different states of Malaysia have not been proportionate to their shares of national population and this 
partially explains the reason for the growth of regional imbalances in the country despite that the national economy 
has undergone transformation”.  
Another reason for regional disparity is due to the disproportionate inflows of capital investment to the states. 
Ghani (2014) reveals that foreign direct investment (FDI) inflows was more focused on developed states in 
particular, Selangor, Johor, Penang, Perak, Negeri Sembilan and Melaka, and this bias towards the developed states 
hamper economic growth in the less developed states. Furthermore, Ghani (2014) argues that since Malaysia adopts 
the model of fiscal federalism, the states in Malaysia are heavily dependent on the fiscal transfers from the federal 
government to meet their budgetary needs. To meet their obligations to the society in their respective states, over the 
years due to their limited revenue and continuous increase in expenditure has led the states to experience widening 
deficits, and ultimately widening income among states. On the other hand, Abdullah et al. (2014) agree that the NEP 
was successful in reducing poverty and inequality at the national level, but it was not successful at reducing regional 
inequality. They also found out that regional inequality rose gradually after the 1997-Asian financial crisis and the 
2008-global economic crisis.      
              
2. Regional Income Disparity in Malaysia: Some Stylized Facts 
 
Figure 1 and Table 1 show some interesting observations on the performance of the fourteen states in Malaysia 
for the period 1970-2010. Figure 1 shows the trends in log per capita real GDP for all fourteen states in Malaysia. 
On one extreme we have Wilayah Persekutuan being having highest income per capita while on the extreme we 
have Kelantan being the lowest income per capita. All other states show upward trends in per capita income, and 
moving together over time. 
[Insert Figure 1 about here] 
 
Results on ranking states by their real GDP and per capita real GDP for 1970, 1980, 1990, 2000 and 2010 are 
presented in Table 1. In Panel A, we can observe that the state of Selangor has been the richest state in Malaysia for 
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the last four decades. This is followed by Wilayah Persekutuan, and surprisingly Sarawak is in the third place. 
Sarawak has been the third richest state in Malaysia for the last decade or more. On the other hand, Panel B suggests 
that in terms of per capita income, the state of Selangor is second to Wilayah Persekutuan, except in the year 2000 
that Selangor ranked fourth after Penang and Sarawak. Among the developed states, Perak has been falling behind 
for the last thirty years, and ranked tenth among the poor states in Malaysia. Other interesting observations are the 
states of Sabah and Sarawak. Sabah has been the third richest state in 1970; however, for the last decades or more, 
Sabah has been lagging behind and placing her as the third poorest state in Malaysia. Sarawak on the other hand, has 
an amazing economic performance, catching-up and position herself as the fourth richest state in Malaysia after 
Wilayah Persekutuan, Selangor and Penang. 
 
[Insert Table 1 about here] 
 
Nevertheless, our main concern is whether the less developed states in Malaysia showing any convergence with 
the more developed states for the last forty years? Economic convergence usually refers to a process in which 
national economies display increasing similarities in the patterns of their performance and eventually lead to similar 
living standards across regions. In the case of persistently large (or widening) gaps between poor and rich regions, 
there could be a need for economic policy measures to stimulate a catch-up process. Thus, the purpose of the present 
study is to examine whether the less developed states in Malaysia have been converging, diverging or catching up to 
the richer state such as Selangor. In other words, we investigate whether for the past four decades regional income 
gaps have been narrowing between the less developed states with the richer state of Selangor. In this study, we used 
annual data for the period 1970 to 2013, and employing the generalised one-step error-correction model, our 
findings strongly support economic convergence hypothesis between the less developed states with the richer state 
of Selangor in Malaysia. 
                                    
3. Method of Estimation 
 
The Concepts of Convergence 
 
In this study, the time-series tests of the convergence and catching-up hypothesis for the less developed states 
relative to the state of Selangor are employed following Bernard and Durlauf (1995). In a time-series approach, 
stochastic convergence asks whether permanent movements in one country’s per capita income are associated with 
permanent movements in another countries’ income, that is, it examines, whether common stochastic elements 
matter, and how persistent the differences among countries are. The stochastic convergence requires that relative 
regional incomes to be stationary where the shocks to a stationary time series are temporary. Thus, over time, their 
effects will dissipate and the series will revert back to its long-run mean or trend. As such, we can say that the 
stochastic convergence has been occurred. However, if relative incomes are non-stationary for a particular region 
and the effects of a shock have permanent effects on the relative incomes, then the stochastic convergence will not 
occur. 
According to Bernard and Durlauf (1995, 1996) convergence between two or more countries when the long-run 
forecasts of output differences tend to zero as the forecasting horizon tends to infinity. For instance, we can say that 
two economies i and j are converged if their per capita output  and  satisfy the following condition: 
 
          (1) 
 
where  is the information set at time t,  and  are per capita output for countries i and j at time t, respectively. 
This definition of convergence is relatively unambiguous for two-economy situation, but if the convergence is 
considered in a sample of more than two economies, it may relatively ambiguous. Further, this definition also asks 
whether the long run forecasts of output differences tend to zero as the forecasting horizon tends to infinity. So, if 
 is a mean stationary process then it is considered that the definition of convergence is satisfied and it 
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is also required that the two countries’ output must be cointegrated with a cointegrating vector . However, if 
the series  contains a unit root, then we would reject the definition of convergence. 
Nevertheless, if the output series do not converge, they may still have common trends and there may be a small 
number of stochastic trends affecting output which differ across countries (Bernard and Durlauf, 1995, 1996). In 
other words, series i and j contain a common trend if their long term forecasts of output are proportional at a fixed 
time t. 
 
          (2) 
 
Equation (2) indicates that series i and j have a common trend if their output series are cointegrated with 
cointegrating vectors . In the multivariate case, Johansen’s maximum likelihood analysis can be used in 
conjunction with the original output data for all of the countries to determine the number of cointegrating vectors 
(common trends). 
Several studies have been conducted to test the hypothesis of economic convergence for Malaysia. Habibullah 
et al. (2009) investigate whether the state of Sabah has been converging, catching-up or falling behind the other 
states in Malaysia. Their finding suggests that Sabah has been catching-up with twelve states in Malaysia except 
with the state of Terengganu. On the same note, using panel unit root tests, Habibullah et al. (2011) address the 
question whether Kelantan being the poorest states in Malaysia has been narrowing their income gap with other 
states in Malaysia. The results of their study indicate that: i) Kelantan converges towards Kedah, Negeri Sembilan, 
Perak, Pahang, Perlis and Selangor; (ii) Kelantan is catching-up to Johor, Melaka, Penang, Sabah, Terengganu and 
Wilayah Persekutuan; and (iii) Kelantan showing divergence with Sarawak.  
On one hand, on the regional perspectives, Habibullah et al. (2012) investigate whether the regional income 
gaps has been narrowing for the past four decades in Malaysia. They found that there is strong evidence of 
stochastic convergence of catching-up hypothesis for the six regions in Malaysia. The results indicate that the 
regions of eastern (Kelantan, Pahang and Terengganu), northern (Kedah, Perak, Perlis and Penang), southern 
(Johor), Sabah and Sarawak has been catching-up with the central region (Melaka, Negeri Sembilan, Selangor, 
Wilayah Persekutuan). On the other hand, taking into account that economic growth is non-linear, Habibullah et al. 
(2013) examine whether states’ income exhibit long-run convergence, divergence or catching-up to the income of 
Wilayah Persekutuan. The results show that Kedah, Negeri Sembilan, Perak, Perlis and Selangor support the long-
run convergence hypothesis while Johor, Kelantan, Melaka, Pahang and Penang suggest catching-up. However, the 
states of Sabah, Sarawak and Terengganu indicate income divergence from Wilayah Persekutuan. On another note, 
Hooi et al. (2011) investigate disparities in output and income across the states of Malaysia using the log-t test 
proposed by Phillips and Sul (2007). The results indicate that GDP per capita at the state level generally diverged 
over the 1972-2003 period; nevertheless, there was convergence within each of the three “clubs”. The first club 
consists of Wilayah Persekutuan, Terengganu, Penang and Melaka; second club includes Selangor, Johor, Negeri 
Sembilan, Sarawak and Perak; while the third club comprises of the states of Pahang, Sabah, Perlis, Kedah and 
Kelantan. 
 
Testing for Economic Convergence 
 
In this study, to examine economic convergence between the less developed states in Malaysia with the richer 
state of Selangor, we employ the popular error-correction model. Banerjee et al. (1993, 1998) has criticized the two-
stage error-correction models of giving substantial small-sample bias compared to the one-step error-correction 
model, where the long-run relation is restricted to being homogenous. In this study, following Yasar et al. (2006) the 
generalized one-step error-correction model (ECM) is estimated. 
We define the following autoregressive distributed lag ARDL(2,2) model: 
 
  




with  is the stochastic error;  is the less develop states consisting of Kedah, Kelantan, Pahang, Perlis, Sabah, 
Sarawak and Terengganu;  is two measures of state’s income – real GDP ( ) and real GDP per capita 
( ); subscript  denotes the state of Selangor; and is time periods ( ).  
Following Banerjee et al. (1993, 1998), the Equation (3) can be transformed into the following one-step ECM 
equation that provides an explicit link between the short-run effects and the long-run effects: 
 
   
   (4) 
 
with  and  Parameter  the coefficient of the error-correction 
term,  gives the adjustment rate at which the gap between each state’s  and 
Selangor’s  is closed. If  is negative and significant, then we conclude that the relationship between 
income of states and Selangor exists in the long-run, that is they are cointegrated. The sum of the contemporaneous 
and the one-period lagged  capture the short-run dynamics. To calculate the true long-run relationship 
(elasticity) between state’s  and Selangor’s , we subtract the ratio of the coefficient of the scale effect 
(two-period lagged value of the  variable) to the coefficient of the error-correction term, from 1; that is, 
.  
 
Sources of Data 
 
The data used in this study are annual observations on states per capita gross domestic product (GDP) in constant 
2005 prices. The sample covers the period 1970 to 2013. Data for states GDP at constant prices are collected from 
the various issues of the Five-Year Malaysia Plans and Department of Statistics Malaysia. A complete range of 
time-series data for states per capita real GDP were interpolated using information on time, time-squared and one-
year lagged Malaysia’s per capita real GDP. These states are Perlis, Kedah, Kelantan, Terengganu, Penang, Perak, 
Pahang, Selangor, Negeri Sembilan, Melaka, Johor, Sabah, Sarawak and Wilayah Persekutuan. In this study, 
throughout the analysis all variables were transformed into natural logarithm.      
 
4. The Empirical Results 
 
The testing for cointegration or the long-run relationship requires determining the order of integration for all the 
variables involved in the study. Table 2 shows the result of the unit root tests using the standard unit root test 
procedure proposed by Dickey and Fuller (1979, 1981) for both log real GDP and log per capita real GDP for 
Kedah, Kelantan, Pahang, Perlis, Sabah, Sarawak, Selangor and Terengganu. In Panel A we present the unit root test 
results for states’ real GDP while in Panel B are the states’ per capita real GDP. Clearly, in all cases, the augmented 
Dickey-Fuller (ADF) test statistics indicate that all eight states real GDP as well as per capita real GDP are 
difference stationary, in other words, they are  in levels. Having noted that all variables are of the same order of 
integration, we can proceed with the estimation of Equation (4) that is the test for cointegration (thus, imply 
convergence). 
[Insert Table 2 about here] 
 
The cointegration test results are presented in Table 3 for states real GDP and in Table 4 for states per capita 
real GDP. In Table 3 we observe that there is cointegration between states real GDP of Kedah, Kelantan, Pahang, 
Perlis, Sabah and Sarawak with Selangor. The variable, , is significant at least at the 10% 
level. In other word, these results imply that there is convergence and/or long-run relationship between these states 
and the state of Selangor. The output elasticities in all cases is less than 1, implying that a 10% increase in 
Selangor’s output, there will be a corresponding 7% increase in the output of Kedah, Kelantan, Pahang, Perlis and 
Sabah. On the other hand, in terms of per capita real GDP, results in Table 4 suggest that except for Sarawak, all 
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other states exhibit cointegration with Selangor. The variable, , is statistically 
significant at the 1% level for Kedah, Kelantan, Pahang and Perlis; 5% level for Sabah and 10% level for 
Terengganu. The long-run elasticities suggest that the states of Kedah, Pahang and Perlis will be more responsive to 
shocks propagated by Selangor compared to Kelantan, Sabah and Terengganu. For example, an increase in 
Selangor’s income by 10%, the income of the states of Kedah, Pahang and Perlis will increase by more than 10%; 
while income for Kelantan, Sabah and Terengganu will increase by less than 10%. Generally, the results suggest that 
there is convergence between the less developed states with the state of Selangor for the period under study. 
 
[Insert Table 3 about here] 
[Insert Table 4 about here] 
 
Time Required for Convergence with Selangor 
 
Earlier we found that the less developed states exhibit convergence with the richer state of Selangor. Our 
question is: what is the length of time needed for the less developed states to converge to the economy of Selangor. 
In other words, how long will it takes for the less developed states to catch-up with Selangor (in terms of both real 
GDP and per capita real GDP)? 
To assess the convergence period between the less developed states and Selangor, we follow Iancu (2007) by 
specifying the following relationship (see also Bowman and Felipe, 2001; Hsiao and Hsiao, 2004), 
 
           (5) 
 
Equation (5) suggests that at time  the economic development between the less developed states,  will equals 
the economic development of Selangor, , given their respective initial level of GDP ( ); when the less 
developed states are able to achieve annual average economic growth rate ( ) much higher than those achieved by 
the state of Selangor ( ), that is, . Transforming both sides of the above equations into logarithm and 
rearranging the terms, we can assess the period of time ( ) when the convergence of the GDP (real GDP and per 
capita GDP) of the two states is achieved, 
 
            (6)  
 
Equation (6) calculates the period of time (in years) when each of the developed states can catch-up with 
Selangor. Table 5 illustrates in Panel A for the time required for convergence in real GDP; while in Panel B is the 
time required for the less developed states to converge with Selangor in per capita real GDP. In this study we 
simulated alternatives annual average growth rates for the less developed states, with =3%; =4%; =5%; 
=6%; and =7%; while assuming the economic growth of Selangor to be sustained at 5.2% in real GDP and 
2.1% in per capita real GDP. 
 [Insert Table 5 about here] 
 
Interestingly as presented in Panel A, while Perlis takes 33 years to catch-up with Selangor, Sarawak only takes 
about 6 years to be at par with the state of Selangor, if both states be able to sustain an average annual growth rate of 
6%. On the other hand, if each of the less developed states can sustain an average annual growth rate of 7%, the less 
developed states can shorten the time period for convergence to the state of Selangor by one-half compared to an 
average annual growth rate of 6%. For example, with a 6% average annual growth rate it will take Kelantan 21 years 
to reach the economy of Selangor; but with an average annual growth rate of 7%, Kelantan will be able to converge 
to the economy of Selangor in 10 years, that is the catch-up rate has been shorten by one-half. The same conclusion 
can be reach for other less developed states. 
On the other hand, in Panel B, in terms of per capita real GDP, with a 3% average annual growth rate, Kedah 
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will converge to the same level of economic development as Selangor in per capita real GDP in 3 years; while Sabah 
will take about more than 4 years to reach the per capita real GDP of the state of Selangor. However, the state of 
Sarawak has reached convergence or surpassed Selangor as shown by the negative figure of -0.3. This fact can be 
observed in Figure 2, as the per capita real GDP for Sarawak has surpassed the per capita real GDP of Selangor 
(horizontal line) since 1999. The results for convergence in Panel B suggest that it will be much faster for the less 
developed states to catch-up with the richer state of Selangor in terms of per capita real GDP than real GDP. Further, 
for the less developed states to catch-up with the state of Selangor with less than one year; Kedah needs an average 
annual growth rate of 7%; Pahang 4%; Perlis and Sabah 6%; Terengganu 5%; while Kelantan probably needs 
between 8-10% average annual growth rates; when given that Selangor’s average annual growth rate sustained at 
2.1% for the whole period. 




The last forty years has made the state of Selangor the richest state in Malaysia in terms of gross domestic 
product. Selangor has benefited from the strategies and policies of the Malaysia’s five-year plans and has able to 
attract investors to invest in the states. Unfortunately many other states in Malaysia are lagging behind in particular 
the less developed states of Kedah, Kelantan, Perlis, Pahang, Sabah and Terengganu; except for the state of Sarawak 
which has shown an amazing catching-up to Selangor. 
In the present study, we investigate whether the less developed states has converge to the state of Selangor using 
the generalized one-step error-correction model for the period 1970-2013. We tested convergence on real GDP and 
per capita real GDP for the states involved and the results suggest that the less developed states has been converging 
to the state of Selangor for the period under study. In this study, we also determine the time required for the less 
developed states to converge to the level of economic development of Selangor. In terms of real GDP, the less 
developed states will take longer to converge to the state of Selangor, however, in terms of per capita real GDP, the 
less developed states can converge at a faster rate to the level of economic development of Selangor if these states 
can grow more than double than the growth in Selangor. In this respect, the state government has an important role 
to play in enhancing growth by continuously providing stable economic environment for investment and other 
productive economic activities. This will ensure full convergence can take place at a faster rate in the future.  
References 
 
Abdullah, A.J., Doucouliagos, H. and Manning, E. (2014). Are regional incomes in Malaysia converging? Papers in Regional Science. 
Doi:10.1111/pirs.12105 
Arief, S. (1982). Regional disparities in Malaysia. Social Indicators Research, 11, 259-267. 
Aslam, M. and Hassan, A.A.G. (2003). Development planning and regional imbalances in Malaysia. FEA Working Paper No.2003-5. Faculty of 
Economics and Administration, University of Malaysia, Malaysia. 
Banerjee, A., Dolado, J.J., Galbraith, J. and Hendry, D.F. (1993). Cointegration, Error Correction and the Econometric Analysis of Non-
stationary Data. Oxford: Oxford University Press. 
Banerjee, A., Dolado, J.J. and Mestre, R. (1998). Error-correction mechanisms tests for cointegration in a single-equation framework. Journal of 
Time Series Analysis, 19, 267-284. 
Bernard, A.B., and Durlauf, S.N. (1995). Convergence in international output. Journal of Applied Econometrics, 10, 97-108. 
Bernard, A.B., and Durlauf, S.N. (1996). Interpreting tests of the convergence hypothesis. Journal of Econometrics, 71, 161-173. 
Bowman, K. and Felipe, J. (2001). Catch up, convergence and growth in Latin America. Working Paper Series No.00/01-011. Georgia Institute 
of Technology, Atlanta, USA. 
Department of Statistics Malaysia. Sabah Statistical Yearbook, various issues. 
Department of Statistics Malaysia. Sarawak Statistical Yearbook, various issues. 
Dickey, D.A. and Fuller, W.A. (1979). Distribution of the estimators for autoregressive time series with a unit root. Journal of the American 
Statistical Association, 74, 427-431. 
Dickey, D.A. and Fuller, W.A. (1981). Likelihood ratio statistics for autoregressive time series with a unit root. Econometrica, 49, 1057-1077. 
Ghani, J.A. (2014). Market preserving federalism: Implications for Malaysia. Unpublished PhD thesis. Victoria University, Australia. 
Government of Malaysia. (1971). Second Malaysia Plan. Kuala Lumpur: Government Printers. 
Government of Malaysia. (1973). Mid-Term Review of Second Malaysia Plan. Kuala Lumpur: Government Printers. 
Government of Malaysia. (1976). Third Malaysia Plan. Kuala Lumpur: Government Printers. 
Government of Malaysia. (1981). Fourth Malaysia Plan. Kuala Lumpur: Government Printers. 
Government of Malaysia. (1986). Fifth Malaysia Plan. Kuala Lumpur: Government Printers. 
180 
 
Government of Malaysia. (1991). Sixth Malaysia Plan. Kuala Lumpur: Government Printers. 
Government of Malaysia. (1996). Seventh Malaysia Plan. Kuala Lumpur: Government Printers. 
Government of Malaysia. (2001). Eighth Malaysia Plan. Kuala Lumpur: Government Printers. 
Government of Malaysia. (2006). Ninth Malaysia Plan. Kuala Lumpur: Government Printers. 
Habibullah, M.S., Dayang-Affizzah, A.M. and Puah, C.H. (2012). Regional income disparities in Malaysia: A stochastic convergence analysis. 
Geografia, 8(5), 100-111. 
Habibullah, M.S., Dayang-Affizzah, A.M. and Lim, K.P. (2013). Testing nonlinear convergence in Malaysia. Jurnal Ekonomi Malaysia, 47(1), 
155-162. 
Habibullah, M.S., Smith, P. and Dayang-Affizah, A.M. (2011). Has Kelantan grown faster than other states in Malaysia? A panel data analysis. 
Jurnal Ekonomi Malaysia, 45(1), 53-59. 
Habibullah, M.S., Dayang-Affizzah, A.M. and Lim, K.P. (2009). Regional income disparity in Malaysia: Is Sabah converging, catching-up with 
or falling behind other states in Malaysia? Labuan Bulletin of International Business & Finance, 7, 1-12. 
Hill, H. (2002). Spatial disparities in developing East Asia: A survey. Asian-Pacific Economic Literature, 16(1), 10-35. 
Hooi, G., Nguyen, D.T. and Su, J.J. (2011). Output and income disparities across the states of Malaysia, 1972-2009. Discussion Papers 
Economics No.2011-07. Griffith Business School, Griffith University, Australia. 
Hsiao, F.S.T. and Hsiao, M.C.W. (2004). Catching-up and convergence: Long-run growth in East Asia. Review of Development Economics, 
8(2), 223-236. 
Iancu, A. (2007). Economic convergence applications-second part. Romanian Journal of Economic Forecasting, 4, 24-48. 
Leete, R. (2007). Malaysia: From Kampong to Twin Towers. Shah Alam: Oxford Fajar Sdn Bhd. 
MacKinnon, J.G. (1996). Numerical distribution functions for unit root and cointegration tests. Journal of Applied Econometrics, 11, 601-618. 
Mohit, M.A. (2009). Structural changes of the Malaysian economy and its spatial incidence on regional economic growth. Journal of the 
Malaysian Institute of Planners, 7, 25-46. 
Phillips, P.C.B. and Sul, D. 2007. Transition modeling and econometric convergence tests. Econometrica, 75, 1771-1855. 
Sundaram, J.K. and Hui, W.C. (2014). Malaysia@50: Economic Development, Distribution, Disparities. Petaling Jaya: Strategic Information and 
Research Development Centre. 
Taylor, M. and Ward, M. (1994). The regional dimension of industrialization. In H. Brookfield (Ed.). Transformation with Industrialization in 
Peninsular Malaysia. Kuala Lumpur: Oxford University Press.  
Tengku-Hadi, T.I. (1996). Langkawi: The Hub of the Indonesia, Malaysia, Thailand Growth Triangle. Petaling Jaya: Pelanduk Publications. 
Yasar, M., Nelson, C.H. and Rejesus, R.M. (2006). The dynamics of exports and productivity at the plant level: A panel data error correction 




Table 1: States’ ranking by real GDP and per capita real GDP, 1970-2010 
 
States 1970 1980 1990 2000 2010 
      
Panel A: Ranking by real GDP:      
Less developed states:      
Kedah 8 9 10 8 10 
Kelantan 13 12 13 13 13 
Pahang 10 8 9 9 8 
Perlis 14 14 14 14 14 
Sabah 6 6 6 7 6 
Sarawak 5 7 4 3 3 
Terengganu 11 10 8 10 12 
      
Developed states:      
Johor 4 4 3 4 4 
Melaka 12 13 12 12 11 
Negeri Sembilan 9 11 11 11 9 
Perak 1 3 5 6 7 
Penang 7 5 7 5 5 
Selangor 2 1 1 1 1 
Wilayah Persekutuan 3 2 2 2 2 
      
Panel B: Ranking by per capita real GDP:     
Less developed states:      
Kedah 13 13 13 13 13 
Kelantan 14 14 14 14 14 
Pahang 9 6 10 10 8 
Perlis 12 12 12 11 11 
Sabah 3 7 8 12 12 
Sarawak 7 11 5 3 4 
Terengganu 8 3 4 8 9 
      
Developed states:      
Johor 10 8 6 6 7 
Melaka 11 10 7 5 5 
Negeri Sembilan 4 5 9 7 6 
Perak 5 9 11 9 10 
Penang 6 4 3 2 3 
Selangor 2 2 2 4 2 
Wilayah Persekutuan 1 1 1 1 1 
      
Notes: Authors’ calculation. 





Table 2: Results of augmented Dickey-Fuller unit root tests 
 
States Level First-difference 
Constant Constant & trend Constant Constant & trend 
     
Panel A: Real GDP:    
Kedah -0.007 (1) -3.171 (1) -8.836***(0) -8.738**(0) 
Kelantan -1.835 (2) -2.675 (2) -9.616***(1) -9.853***(1) 
Pahang -1.297 (0) -2.983 (1) -8.221***(0) -8.282***(0) 
Perlis -1.196 (0) -1.816 (0) -7.805***(0) -7.870***(0) 
Sabah -2.591 (1) -2.987 (1) -7.950***(0) -6.005***(2) 
Sarawak -1.234 (1) -1.096 (1) -10.456***(0) -10.546***(0) 
Selangor -2.154 (1) -1.924 (1) -9.985***(0) -10.521***(0) 
Terengganu -2.499 (1) -0.901 (1) -9.726***(0) -10.497***(0) 
     
Panel B: Per capita real GDP:    
Kedah -0.292 (0) -2.835 (1) -8.530***(0) -8.437***(0) 
Kelantan -1.273 (2) -2.629 (2) -9.555***(1) -9.530***(1) 
Pahang -0.883 (0) -2.917 (1) -8.537***(0) -8.440***(0) 
Perlis -0.914 (0) -2.516 (0) -7.875***(0) -7.817***(0) 
Sabah -1.174 (0) -2.932 (1) -8.059***(0) -7.997***(0) 
Sarawak -0.668 (1) -1.532 (1) -10.662***(0) -10.573***(0) 
Selangor -1.631 (1) -3.250 (3) -10.709***(0) -10.834***(0) 
Terengganu -2.098 (1) -1.458 (1) -10.234***(0) -4.710***(4) 
     
Notes: Asterisk (***) denotes statistically significant at 1% level. The calculated statistics are those computed in 







Table 3: Estimated long-run and short-run responses of less developed states to richer state – Selangor, in real GDP 
 
Independent variables: Kedah Kelantan Pahang Perlis Sabah Sarawak Terengganu 
  2.2053*** 2.5593*** 1.1428** 0.6541** 1.1090*** -0.0873 0.7818** 
 (3.5634) (2.8623) (2.5324) (2.2566) (2.8871) (0.2768) (2.6360) 
        
  -0.6260*** -0.9227*** -0.4872*** -0.3598** -0.5268*** -0.5788*** -0.4926*** 
 (3.9436) (5.8546) (3.0368) (2.2395) (3.0373) (3.6732) (3.3492) 
        
  -0.5639*** -0.6204*** -0.3667*** -0.3116** -0.2490** -0.3212* -0.0987 
 (3.8744) (3.0784) (2.7705) (2.4686) (2.2916) (1.9831) (1.0543) 
        
  -0.1727*** -0.2203*** -0.0929** -0.0965** -0.0735** -0.0040 -0.0493** 
 (3.6358) (2.9947) (2.7037) (2.4686) (2.7090) (0.2930) (2.2410) 
        
  0.2933* 0.6496** 0.1665 0.3121** 0.2431 0.4148 -0.0427 
 (1.9424) (2.1063) (0.6656) (2.1177) (1.6559) (1.6541) (0.1757) 
        
  0.3060* 0.6424** 0.4955** 0.3297** 0.1940 0.1180 0.0688 
 (1.9749) (2.0405) (2.0546) (2.1805) (1.2360) (0.4163) (0.2827) 
        
Summation:        
Long-run elasticities 0.693*** 0.644*** 0.746*** 0.690*** 0.704*** 0.987*** 0.500 
 [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.141] 
Short-run elasticities 0.599** 1.292** 0.662 0.641** 0.437* 0.532 0.026 
 [0.020] [0.012] [0.113] [0.010] [0.095] [0.274] [0.950] 
        
R-squared 0.387 0.556 0.304 0.266 0.317 0.352 0.270 
Adjusted R-squared 0.307 0.497 0.212 0.169 0.224 0.264 0.174 
SER 0.054 0.110 0.088 0.053 0.050 0.074 0.087 
SC -2.606 -1.196 -1.631 -2.651 -2.762 -1.972 -1.657 
184 
 
        
Notes: Asterisks (*),(**),(***) denote statistically significant at 10%, 5% and 1% level, respectively. Figures in round (…) brackets are t-statistics; and 







Table 4: Estimated long-run and short-run responses of less developed states to richer state – Selangor, in per capita real GDP  
 
Independent variables: Kedah Kelantan Pahang Perlis Sabah Sarawak Terengganu 
  -0.8116*** -0.1153 -0.4608 -0.8494*** 1.3831** -1.0150 0.0756 
 (3.2593) (0.3047) (1.4096) (2.9843) (2.2700) (1.2109) (0.1949) 
        
  -0.6203*** -1.0817*** -0.6047*** -0.5206*** -0.5668*** -0.5083*** -0.5769*** 
 (4.0081) (6.5691) (3.6489) (3.2106) (3.0897) (3.3929) (3.8724) 
        
  -0.5192*** -0.9446*** -0.5550*** -0.4292*** -0.3732** -0.1697 -0.2254* 
 (4.3330) (3.9514) (3.2585) (3.7852) (2.3549) (1.5896) (1.9788) 
        
  0.0377* -0.1130** 0.0204 0.0577** -0.1641** 0.1063 -0.0126 
 (1.8405) (2.2976) (0.6538) (2.4841) (2.2818) (1.2889) (0.3437) 
        
  0.2702* 0.5648* 0.2756 0.3080** 0.3449** 0.2609 -0.0059 
 (1.7578) (1.8666 (1.1567) (2.2121) (2.3210) (1.0351) (0.0251) 
        
  0.3616** 0.7455** 0.6858*** 0.4419*** 0.3104* -0.0060 0.1294 
 (2.2427) (2.4223) (2.8715) (2.9887) (1.9475) (0.0211) (0.5360) 
        
Summation:        
Long-run elasticities 1.072*** 0.880*** 1.036*** 1.134*** 0.560*** 1.626*** 0.9436*** 
 [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] 
Short-run elasticities 0.631** 1.310** 0.961** 0.750*** 0.655** 0.254 0.123 
 [0.019] [0.010] [0.018] [0.002] [0.013] [0.601] [0.765] 
        
R-squared 0.405 0.599 0.353 0.367 0.322 0.322 0.306 
Adjusted R-squared 0.326 0.547 0.267 0.284 0.230 0.230 0.215 
SER 0.054 0.105 0.084 0.049 0.050 0.076 0.084 
SC -2.617 -1.290 -1.735 -2.809 -2.765 -1.934 -1.724 
186 
 
        
Notes: Asterisks (*),(**),(***) denote statistically significant at 10%, 5% and 1% level, respectively. Figures in round (…) brackets are t-statistics; and 





Table 5: Time required for convergence for less developed states to Selangor 
 








Number of years  to achieve the convergence using alternative 
annual average growth rates for the less developed states 
3% 4% 5% 6% 7% 
        
Panel A: Time to convergence in real GDP      
Kedah 27,129 5.1 - - - 16.0 7.5 
Kelantan 14,707 5.6 - - - 21.2 10.0 
Pahang 34,285 5.4 - - - 14.1 6.6 
Perlis 3,672 2.5 - - - 33.0 15.5 
Sabah 53166 6.5 - - - 10.3 4.8 
Sarawak 87,824 6.4 - - - 6.1 2.8 
Terengganu 21,170 2.8 - - - 18.1 8.5 
Selangor 179,682 5.2 - - - - - 
        
Panel B: Time to convergence in per capita real GDP     
Kedah 13,480 4.1 3.2 1.7 1.3 1.0 0.9 
Kelantan 8,780 4.8 4.9 2.6 1.9 1.5 1.3 
Pahang 21,814 4.4 1.4 0.7 0.5 0.4 0.4 
Perlis 15,289 2.0 2.7 1.5 1.1 0.9 0.7 
Sabah 15,205 4.4 2.7 1.5 1.1 0.9 0.7 
Sarawak 33,530 4.8 -0.3 -0.2 -0.1 -0.1 -0.1 
Terengganu 18,818 0.9 1.9 1.0 0.8 0.6 0.5 
Selangor 31,059 2.1 - - - - - 
        






































































































Figure 2: Income deviation of less developed states to Selangor 
